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) and carotenoids (Martirosyan, 2001 ) than most vegetables. Amaranth leaves, stems and entire plants may be eaten raw or cooked. Cooking and discarding the water removes potentially harmful oxalates and nitrates (Babalola et al., 2010) . Amaranth leaves have similar nutritional quality to spinach and other green materials. Except for the Fe content, pasta made from amaranth green leaves or spinach green leaves flour did not differ significantly in the amount of moisture, fat, protein, crude fiber, and total carbohydrate present ( Borne o, Aguirre, 2008). T he aim of this study was to investigate the dynamics of total polyphenolics creation in different anatomical parts of five amaranth cultivars during different growth periods.
MATERIAL AND METHO DS

Plant material
Five cultivars from amaranth (Golden Giant, Rawa, Annapurna, Oscar Blanco, Koniz) were obtained from Plant Production Research Center in Piešťany. All cultivars are registered in the EU. T he anatomical parts of amaranth were manually separeted, dried at 105 ºC to constant weight (WTC Binder, Germany) and powdered (Fritsch Pulverisette, Germany).
Extract preparation
Plant extracts were prepared by adding 25 mL of 80% methanol (Sigma-Aldrich, USA) to 1 g milled sample. T he mixture was shaken at room temperature for 8 h at 250 rpm. Samples were then filtered through filter paper (130 g/m 2 , Filtrak, Germany) and kept at 8 ºC for further analysis.
Determination of total polyphenol content (TP)
T he total polyphenol content (TP) was estimated using Folin-Ciocalteau reagent (Merck, Germany) according Lachman et al. (2003) . Sample extract (0.05 to 1 mL to the expected polyphenol content), 2.5 mL Folin-Ciocalteau reagent and 3 -T otal content of polyphenols was investigated in different anatomical parts of amaranth during different growth periods. Fiv e amaranth cultivars were included in the experiment (Amaranthus hypochondriacus L.: cultivars Annapurna and Koniz, Amaranthus caudatus L.: cultivar Oscar Blanco, Amaranthus cruentus L.: cultivars Golden Giant and Rawa). Analysis were done in 4 growth phases: phase I. -intensive stem growth, phase II. -formation of the flowers and pollination, phase III. -milky ripeness, phase IV. -full ripeness. Based on the determined total polyphenol content in amaranth it is possible to create this anatomical part order: leaves > flowers > seeds > stems. No statistically significant differences were confirmed between phases I., III. and IV. On the other hand the total polyphenol content in amaranth determined in growth phase II. was significantly different in comparison to other growth phases. Statist ically significant differences in polyphenolic content were confirmed between all investigated anatomical parts of amaranth.
5 mL H2O were added to a 50 mL flask. After 3 min. 7.5 mL of 20% Na2CO3 (Sigma-Aldrich, USA) were added to the flask and diluted to 50 mL with H2O. T he mixture was incubated for 2 h at laboratory temperature and the absorbance was measured at 765 nm on the spectrophotometer Shimadzu 710 (Shimadzu, Japan) against the blank sample. T he total polyphenol content was expressed as gallic acid equivalents (GAE) in mg/kg DM (dry matter). T he linearity range for this assay was determined at 200 -1000 mg/mL (R 2 = 0,998).
Statistical analysis
All determinations were done in six repetitions. The data were analysed using the package Statgraphics (multifactorial analysis of variance, LSD-text contrasts, p  0.05). T otal polyphenol content (T P) in stems and leaves was determined in all four growth phases (Table 1) . The obtained results confirmed in all growth phases a higher polyphenol content in leaves of all cultivars compared with stems. T he determined values of total polyphenols (mg GAE/kg) in stems of observed amaranth cultivars in I., II., III. and IV. growth phases were intervals 969. 03 -1539.96, 1092.29 -1716.4, 1274.02 -1623 .38 and 1161.52, while in leaves were the determined values of TP (mg GAE/kg) in growth phases I., II., III. and IV. in intervals 3605. 35 -5775.25, 4042.35 -8854.52, 3093.69 -4998.13 and 3338.27 -4610 .92 respectively. 4079.45 c 526.38 T he different letter in column denotes a statistically significant difference (P < 0.05); TP -total polyphenol content; SD -standard deviation, DM -dry mater. Statistically significant differences in total polyphenol content was determined in amaranth stems only between growth phases I. and IV. and in leaves between growth phase II. and the other investigated growth phases of amaranth plant (T able 2). In leaves the determined T P content was almost 3.3 times higher compared with stems. 3928.69 b 591.70 T he different letter in column denotes a statistically significant difference (P < 0.05); TP -total polyphenol content; SD -standard deviation, DM -dry mater.
RESULTS AND DISCUSSIO N
In growth phases II. and III. the total polyphenol content in stems, leaves and flowers was determined (Table 1) . The highest polyphenol content in amaranth flowers in phases II. and III. was detected in cv. Rawa (4707.67 and 4835.50 mg GAE/kg respectively). The highest value of T P in stems and leaves in growth phase II. was determined in cv. Rawa (1716.46 and 8854.52 mg GAE/kg respectively) while in growth phase III. (milky ripeness) in cv. Oscar Blanco (1623.38 and 4998.13 mg GAE/kg respectively).
Based on the results the followed order of total polyphenol content in investigated amaranth anatomical parts can be created: leaves  flowers  stems. Statistically significant differences in polyphenolic content were confirmed between all investigated anatomical parts of amaranth (T able 3). Se eds IV. 2048.32 a 632.47 T he different letter in column denotes a statistically significant difference (P < 0.05); TP -total polyphenol content; SD -standard deviation, DM -dry mater.
In growth phase IV. the total polyphenol content was determined in three anatomical parts of amaranth plants (stems, leaves, seeds). In leaves 2.76 times higher values compared with stems and 1.9 times higher values of T P content compared with seeds were determined ( Table 1) . The highest TP content in seeds was determined in cv. Annapurna, the lowest one in cv. Rawa. T he determined values of T P content in leaves were statistically significantly different from the other investigated anatomical parts of amaranth plant (T able 4). Based on the determined total polyphenol content in amaranth it is possible to create this anatomical part order: leaves > flowers > seeds > stems. No statistically significant differences were confirmed between phases I., III. and IV. On the other hand the total polyphenol content in amaranth determined in growth phase II. was significantly different in comparison to other growth phases. Statistically significant differences in polyphenolic content were confirmed between all investigated anatomical parts of amaranth.
CO NCLUSIO N
Amaranth as a pseudocereal is an excellent source of highly appreciated nutritional components as well as other bioactive compounds such as polyphenolics, beta-carotene and lutein. Grain amaranth species that have high level of proteins should be promoted in developing countries as a source of proteins. On the other hand also amaranth leaves, stems and entire plants may be eaten raw or cooked. Amaranth leaves have similar nutritional quality (moisture, fat, protein, crude fiber, and total carbohydrate content) to spinach and other green vegetables. Leaves of amaranth contain also high amount of polyph enols with benefit on the human health due to their antioxidant activity. Based on the determined total polyphenol content in investigated amaranth cultivars it is possible to create this anatomical part order: leaves > flowers > seeds > stems.
